It is easy to understand how proneness to neurotic disorder will influence behavioural reaction to asthma, with its uncertain duration and severity of attack. Under-confident, unstable, hysterical, dependent, anxious, obsessional, sensitive and hostile traits are associated with feelings of insecurity, and some with immaturity of personality development. A person with a variety of such traits will tend to ruminate about his distress, be especially sensitive to the onset of minimal dyspncea, and fail to habituate to the initial emotional excitation which accompanies this onset. He may seek reassurance, and make excessive demands on his relatives and clinicians if that plea remains unsatisfied: his interpersonal relationships may well be disturbed. Such a person is in need of help for both his psychopathology and his pulmonary pathology. Psychosomatic medicine seems to have been preoccupied for too long with fanciful speculations on the etiology of the disease. There is no good reason to neglect the contribution that either type of abnormality may make to the patient's distress, both psychic and physical. In Alzheimer's disease, a major cause of presenile dementia, the most striking histological lesions are the presence of argyrophilic plaques and neurofibrillary tangles in many parts of the cerebral cortex, and a variable loss of neurones.
Recent ultrastructural studies of cortical biopsies by Kidd (1964) , Terry and Gonatas (for reviews see Terry & Wisniewski 1970 , Gonatas & Gambetti 1970 have shown that plaques consist of small groups of degenerating terminal dendrites which contain close-packed bundles of abnormal microtubules, about 22 nm in diameter. Extracellular amyloid fibrils are found in all but the very smallest plaques, and the various types of 'primitive' and 'mature' plaques classically described seem to represent the light microscope equivalents of evolving lesions, which contain larger central cores of amyloid and progressively fewer neurites as the latter degenerate and eventually disappear. Neurofibrillary tangles consist of masses of similar-appearing abnormal 22 nm twisted microtubules which fill a large part of the cell body of an affected neurone. Electron microscopy has shown significant differences between the plaques and tangles of Alzheimer's disease and those found in some (though not all) of the other disorders with which they are sometimes associated by light microscopy (Hirano 1970) .
It has proved difficult to correlate the occurrence of these lesions with the intellectual and neurological disorders observed in patients suffering from Alzheimer's disease (Grunthal 1926 , Corsellis 1962 , Tomlinson et al. 1970 , Dayan 1970b . Plaques and tangles are readily visible and have therefore been extensively studied, although it seems likely that a change of greater pathogenetic significance is the more subtle and less readily detected impoverishment of neuronal connectivity due to degeneration of dendrites, or the actual loss of neurones. There is There is no consistent relationship between age and the incidence oftangles. Right, age-specific incidence rates at death ofsenile plaques in the same population. The incidence is very similar in all three series andfollows a shallow curvilinear relationship (see text). Corsellis 0, F and A are Corsellis (1962) 'organic', 'functional' and 'all cases' groups, respectively. Data recalculatedfrom Corsellis (1962) , Wildi et al. (1964) and Matsuyama et al. (1966) a pressing need in this disease for Golgi-impregnation studies of cortical neurones, which have been so successful, for example, in analysing neurological lesions in experimental hypothyroidism (Eayrs 1966) , for estimation of neuronal populations in selected areas, and perhaps for the use of biochemical parameters of synaptic development such as those developed by Balazs et al. (1968) . That neuronal damage not usually accompanied by plaque or tangle formation can be important in the pathogenesis of the clinical features of Alzheimer's disease is shown by the emaciated state of some patients despite a normal diet. Their wasting is so extreme as to suggest hypothalamic damage, although there are few reports of lesions in this region (Morel & Wildi 1950 , Braunmiihl 1957 , Hirano & Zimmerman 1962 , Ishii 1966 . Similarly, the reports of low levels of catecholamine and 5-hydroxytryptamine metabolites in the CSF and neostriatum in senile dementia (probably including cases ofAlzheimer's disease) suggest more extensive neuronal damage than is usually described by the light microscopist (Gottfries et al. 1969a, b) .
As normal neurotubules are probably concerned with the intracellular transport of various metabolites and cell organelles (Barondes 1967) , the basic pathological lesion in Alzheimer's disease might be 'dying back' of distal cell processes caused by inability of the damaged perikaryon to sustain their essential needs.
Although attractive, such a simple hypothesis cannot account for restriction of damage to dendrites without the involvement of axons as well, concentration of plaques and tangles in particular lamine of the cortex amongst neurones which do not have particularly well-developed dendritic trees, and the preferential localization of damage in certain areas of the cerebral cortex, as has previously been demonstrated clinically and pathologically (BraunmUii 1957 , Sourander & Sjogren 1970 , Tariska 1970 ).
Alzheimer's Disease, Senile Dementia and Ageing
The qualitative histological changes found in the brain both in Alzheimer's disease and the similar type of senile dementia have also been described as concomitants of 'normal' ageing (Simchowicz 1911 , Gellerstedt 1933 , Wildi et al. 1964 , Tomlinson et al. 1968 , Dayan 1970a . It may be possible to distinguish demented patients from 'normal' controls by quantitating the numbers of plaques and tangles (Corsellis 1962 , Tomlinson et al. 1970 , Dayan 1970b . The exact relationship between age and the incidence of plaques and tangles in the brains of 'normal' and 'demented' people (Corsellis 1962 , Wildi et al. 1964 , Matsuyama et al. 1966 ) are complex and, in particular, that between neurofibrillary tangles and ageing seems too variable for straightforward analysis (Fig 1; data from Dayan, 1971, in preparation). However, the age incidence of plaques seems quite similar in these three independent series and approximates to a shallow S-shaped curve. Employing the arguments of Armitage & Doll (1957), this can be taken as evidence for an association between ageing and plaque formation in which two consecutive events of unknown type in neurones lead ultimately to the appearance of plaques. Other interpretations are possible, but the association does suggest that at least this change might be linked to increasing age because of effects of external agents on the brain.
Ageing of the brain can be regarded as a particularly important result of the general biological process of senescence (Comfort 1964 , Medvedev 1967 . Its significance is shown, for example, by the pre-eminence of dysfunction of the nervous system in the assessment of human senescence (Comfort 1969) ; the linear correlation which exists between brain size and life span (Sacher 1959) ; and, more speculatively, by Bullough's recent hypothesis (1971) about the key role of a population of such post-mitotic cells as neurones in triggering the ageing process itself. The universality of some of the processes involved extends to the formation of abnormally cross-linked high molecular weight compounds in senescent non-neural tissues (Heikkinen 1968 , Verzar 1968 ), which in a formal way resembles the aberrant polymerization of the protein subunits that form the pathological microtubules of plaques and tangles (Shelanski & Taylor 1970) , and the production ofthe complex aminoglucosan polymers found in corpora amylacea (Sakai et al. 1970 ). Alzheimer's disease cannot be regarded just as accelerated ageing of the nervous system, but it may resemble it sufficiently to justify comparative studies of pathogenetic mechanisms and their possible treatment (Bender 1970) .
Ageing ofthe Brain in Animals In comparison with man, ageing of the nervous system of animals has so far been relatively neglected. It may be difficult to decide when an animal is senescent, but even in large series of 'old' domesticated, laboratory or wild species there have been considerable differences from man in the incidence and severity of age-related lesions, e.g. corpora amylacea have rarely been described (Quay 1970 , Dayan 1971 , neurofibrillary tangles have not been reported at all, and senile plaques seem to occur only very late in life and in small numbers (Braunmuhl 1956 . Such lesions as amyloid deposition around small blood vessels, lipofuscin formation, neuroaxonal dystrophy and neuronal fallout do occur, but probably with considerable inter-species variations in onset and intensity (Dayan 1971) .
The extensive range of effects that growing old has on the nervous system of different species cannot yet be accounted for, but it does suggest that many different processes are involved in senescence, including perhaps exogenous as well as endogenous factors. Further comparative studies should reveal much about the etiology and pathogenesis of ageing in general, but might be even more profitable if directed towards one organthe brain.
